A solution of triethylamine (6.99 g, 0.069 mol) in xylene (10 mL) was added to a solution of 1,4-phenylene diisocyanate (10 g, 0.062 mol) and isobutyryl chloride (6.65 g, 0.062 mol) using xylene as solvent (35 mL). The reaction mixture was refluxed for 7 h and then cooled to room temperature. The resulting solution was filtered to remove the quaternary salt and concentrated to about 50 mL. The product was then crystallized from cyclohexane, yielding the compound as white powder (25%). IR (KBr): 2250 cm -1 (N=C=O), 1854 cm -1 , 1735 cm -1 (C=O stretching, -azetidine-2,4-dione).
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: m/z = 1192 (M + ).
Synthesis of dendron A-G1.5-DR1
IPDA (0.29 g, 1.25 mmol) was added to a solution of A-G1-DR1 (1.50 g, 1.3 mmol) in THF (25 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h.
After cooling to room temperature, the reaction mixture was evaporated to dryness.
The crude product was purified by silica gel chromatography (EA/hexane as eluent) to
give a red solid of dendron A-G1.5-DR1 (1.01 g, yield = 77 %). IR (KBr): 1855, 1735 (-C=O stretch, -azetidine-2,4-dione), 1517, 1334 cm -1 (-NO 2 stretch). 
Synthesis of dendron A-G2-DR1
DETA (0.5 g, 0.362 mmol) was added to a solution of A-G1.5-DR1 (1.00 g, 0.725 mmol) in THF and then the mixture was stirred at 60 o C under N 2 for 6 h.
give a red solid of dendron A-G2-DR1 ( 9.25-9.30 (s, 4H, N-H), 9.30-9.33 (s, 4H, N-H), 9.59-9.62 (s, 2H, N-H 
Synthesis of dendron A-G2.5-DR1
IPDA (0.078 g, 0.339 mmol) was added to a solution of A-G2-DR1 (1g, 0.339 mmol) in THF and then the mixture was stirred at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The 
Synthesis of dendron A-G3-DR1
DETA (0.0083 g, 0.080 mmol) was added to a solution of A-G2.5-CD (0.5 g, 0.161 mmol) in THF and then the mixture was stirred at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The 
Synthesis of building block IDD based dendrons comprising alternating peripheral moieties of C18 and DR1
Synthesis of dendron D-G1-CD
DETA (1.046 g, 10.14 mmol) was added to a solution of D-G0.5-C18 (2.00 g, 3.38 mmol) in THF (25 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h. After cooling to ambient temperature, the solution was poured into a mixed solvent (EA: Hexane = 1: 9) to remove the excess DETA. The crude product was precipitated in the solution. The white solid of crude product was filtered and dried in a vacuum. Subsequently, the filter cake and D-G0.5-DR1 (2.145 g, 3.38 mmol)
were added in THF. The reaction mixture was stirred at 60 o C under N 2 for 2 h.
give a red solid of dendron D-G1-CD ( 
Synthesis of dendron D-G1.5-CD
IDD (0.36 g, 1.13 mmol) was added to a solution of D-G1-CD (1.50 g, 1.13 mmol) in dry THF (25 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h.
After cooling to room temperature, the reaction mixture was evaporated to dryness. 
Synthesis of dendron D-G2-CD
DETA (0.031 g, 0.303 mmol) was added to a solution of D-G1.5-CD (1.00 g, 0.606 mmol) in THF (20 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The crude product was purified by silica gel chromatography (EA/hexane as eluent) to give a red solid of dendron D-G2-CD (0.498 g, yield = 54 % 
Synthesis of dendron D-G2.5-CD
IDD (0.1 g, 0.294 mmol) was added to a solution of D-G2-CD (1.00 g, 0.249 mmol) in dry THF (20 mL). The solution was stirred at 60 o C under N 2 for 6 h.
give a red solid of dendron D-G2.5-CD ( 
Synthesis of dendron D-G3-CD
DETA (0.0069 g, 0.067 mmol) was added to a solution of D-G2.5-CD (0.5g, 0.134 mmol) in dry THF (20 mL). The solution was stirred at 60 o C under N 2 for 6 h.
give a red solid of dendron D-G3-CD (0.498 g, yield = 54 % 
Synthesis of building block IPDA based dendrons comprising alternating peripheral moieties of C18 and DR1
Synthesis of dendron A-G0.5-C18
Stearyl alcohol (5.00 g, 18.5 mmol) was added to a solution of IPDA (4.25 g, 18.50 mmol) in dry THF (40 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The residue was precipitated from methanol to give A-G0.5-C18 (7.8 g, 
Synthesis of dendron A-G1-CD
DETA (1.23 g, 11.98 mmol) was added to a solution of A-G0.5-C18 (2.00 g, 4.00 mmol) in THF (20 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h.
After cooling to ambient temperature, the solution was poured into the mixed solvent (EA: Hexane = 1: 9) to remove the excess DETA. The crude product was precipitated in the solution. The white solid of crude product was filtered and dried in a vacuum. Next, the filter cake and as-prepared A-G0.5-DR1 (2.18 g, 4.00 mmol)
were added in THF at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The crude product was purified by silica gel chromatography (EA/hexane as eluent) to give a red solid of dendron 
Synthesis of dendron A-G1.5-CD
IPDA (0.3 g, 1.30 mmol) was added to a solution of A-G1-CD (1.50 g, 1.3 mmol)
in dry THF (20 mL). The solution was stirred at 60 o C under N 2 for 6 h. After cooling to room temperature, the reaction mixture was evaporated to dryness. The 
Synthesis of dendron A-G2-CD
DETA (0.5 g, 0.362 mmol) was added to a solution of A-G1.5-CD (1.00g, 0.725 mmol) in THF (20 mL) and then the mixture was stirred at 60 o C under N 2 for 6 h.
The crude product was purified by silica gel chromatography (EA/hexane as eluent) to -NH-COC(CH 3 ) 2 ), 1.45-1361 (m, 4H, -COO-C(CH 2 )-), 2.58-2.62 (t, 12H, -CH 2 NH), 3.12-3.20 (t, 12H, -CH 2 N), 3.54-3.62 (q, 4H, -N(CH 2 )), 3.73-3.80 (t, 4H, -N(CH 2 )), 4.01-4.09 (t, 4H, -COO(CH 2 )-), 4.26-4.32 (t, 4H, -COO(CH 2 )-), 6.91-7.01 (d, 4H, -ArH), 7. 36H, 4H, 19H, .
Anal. Calcd (%). for C 152 H 211 N 29 O 26 (2860.48): C, 63.82; H, 7.43; N, 14.2. Found: C, 63.77; H, 7.54; N, 14.21. MS (FAB MS) : m/z = 2860 (M + ). 
Synthesis of dendron
Temperature ( 
Electronic Supplementary Material (ESI) for Polymer Chemistry This journal is © The Royal Society of Chemistry 2013 Figure S2 . TEM images of (a)A- The Optical Nonlinearity of the DR1 in Polyimide DR1 was doped into the polyimide sample to form a guest-host system (10.5 wt%).
The guest-host polymer solution (DMAc) was stirred at room temperature for 2 h and filtered through a 1.0 m microsyringe filter. High-quality polymer films were obtained by spin-coating the solution onto indium tin oxide (ITO) coated glass substrates. The spin-coated films were further dried in vacuum at 60 o C overnight to remove the residual solvent. The poling process for the second-order NLO polymer films was carried out using an in situ contact poling technique. The poling voltage was maintained at 100 V and the temperature was kept close to the T g (193 o C). Upon saturation of the EO signal intensity, the sample was then cooled down to room temperature in the presence of the poling field at which point the poling field was terminated. EO coefficients of the poled samples were measured at 830 nm wavelength using the simple reflection technique. The r 33 value of this guest-host system was 12.5 pm/V.
